EPA/ROD/R04-98/059
1998

EPA Superfund
Record of Decision:

SAVANNAH RIVER SITE (USDOE)
EPA 1D: SC1890008989

OuU 10

AIKEN, SC

08/04/1998



EPA 541- R98- 059
<I M5 SRC 980590>

<I MG SRC 98059A>

United States Departnent of Energy

Savannah River Site

Record of Deci sion
Renedi al Alternative Selection for the
Fire Departnent Hose Training Facility (904-113G
Qperable Unit (U
WBRC- RP-97-171

Revision 1
April 1998



Printed in the United States of Anerica
Prepared for
U S. Departnent of Energy
and
West i nghouse Savannah Ri ver Conpany
Ai ken, South Carolina

RECORD OF DECI SI ON
REMEDI AL ALTERNATI VE SELECTI ON
FOR THE FI RE DEPARTMENT HOSE TRAI NI NG FAC LI TY (904-113G)
OPERABLE UNI T (U)

WBRC- RP-97-171
Revision 1
April 1998

Savannah River Site
Ai ken, South Carolina

Prepared by:

West i nghouse Savannah Ri ver Conpany
for the
U S. Departnent of Energy Under Contract DE-AC09- 96SR18500
Savannah River Qperations Ofice
Ai ken, South Carolina



DECLARATI ON FOR THE RECORD OF DECI SI ON
Unit Nane and Location

Fire Departnment Hose Training Facility (904-113G
Savannah River Site
Ai ken, South Carolina

The Fire Departnent Hose Training Facility (904-113G (FDHTF) Operable Unit is listed as a
Resour ce Conservation and Recovery Act (RCRA) 3004(u) solid waste nmanagenent unit/ Conprehensive
Envi ronnent al Response, Conpensation, and Liability Act (CERCLA) unit in Appendi x C of the
Federal Facility Agreenent (FFA) for the Savannah River Site (SRS).

Statenent of Basis and Purpose

Thi s deci si on docunent presents the selected renedial alternative for the FDHTF | ocated at the
SRS in Aiken, South Carolina. The selected alternative was devel oped in accordance w th RCRA,
CERCLA, as anended, and to the extent practicable, the National G| and Hazardous Substances
Pol I uti on Contingency Plan. This decision is based on the Adm nistrative Record File for this
speci fi ¢ RCRA/ CERCLA unit.

Description of the Sel ected Renmedy

The sel ected renedy for FDHTF is No Action. The previous soil renoval activities conducted
outsi de of CERCLA at the FDHTF have elimnated the need to perform additional renedial action.
G her renedial alternatives for this unit were not considered because the Baseline R sk
Assessnent (BRA) showed that all of the constituents of concern (COCs) were elimnated because
the risks indicated for the site were not attributed to activities perfornmed at the FDHTF.

The risk |l evels devel oped in the BRA considered both the future residential and future
industrial use scenarios. The uncertainty analysis performed in the BRA elimnated all human
heal th and ecol ogi cal COCs which nmeant that no renmedi al goal options (RG3s) were devel oped.
There will be no post-Record of Decision docunents since No Action is the preferred alternative
for the FDHTF operable unit. The South Carolina Departnment of Health and Environnental Control
has nodified the SRS RCRA permt to incorporate No Action as the sel ected renedy.

Decl aration Statenent

Based on the FDHTF RCRA Facility Investigation/Renedial Investigation (RFI/R) Report and the
Basel i ne Ri sk Assessnent, no action is necessary at the FDHTF to ensure the protecti on of human
health and the environnment. Since the FDHTF poses no risk to human health and the environnent,
and no action is needed, the CERCLA Section 121 requirenents are not applicable. The sel ected
remedy is protective of human health and the environnent, conplies with Federal and State
requirenents that are legally applicable or rel evant and appropriate to the renedial action, and
is meant to be a pernmnent solution, final action, for the FDHTF operable unit.

Section 300.430(f)(ii) of the National Q1| and Hazardous Substances Pol | uti on Contingency Pl an
requires that Five-Year Review of Record of Decision be perforned if hazardous substances,
pollutants, or contam nants renain at the unit. The three Parties have determined that a

Fi ve- Year Revi ew of Record of Decision for the FDHTF operable unit will not be perforned. The
remedi al action for this unit (No Action) results in no hazardous substances, pollutants, or
contami nants renmaining in the soils of the FDHTF operable unit.

<I M5 SRC 98059B>



DECI S| ON' SUMVARY
REMEDI AL ALTERNATI VE SELECTI ON
FOR THE FI RE DEPARTMENT HOSE TRAI NI NG FACI LI TY (904-113G)
OPERABLE UNI T (U)

WBRC- RP-97-171
Revision 1
April 1998

Savannah River Site
Ai ken, South Carolina

Prepared by:

West i nghouse Savannah Ri ver Conpany
for the
U S. Departnent of Energy Under Contract DE-AC09- 96SR18500
Savannah River Qperations Ofice
Ai ken, South Carolina



TABLE OF CONTENTS

Section Page

Decl aration for the Record of Decision Declaration 1

l. Site and Qperable Unit Nane, Location, and Description .......................... 1
1. Qperable Unit History and Conpliance History ........ ... . . i, 1
1. H ghlights of Community Participation ........ ... . . . e 6
V. Scope and Role of Operable Unit Wthin the Site Strategy ........................ 8
V. Summary of Qperable Unit Characteri SticCs ....... .. 8
V. Summary of Qperable Unit RiSKS ... .. e e 21
Vi, The Sel ected RemBAY ... ... e e e 40
VI11. Explanation of Significant Changes ........... . e 41
I X RESPONSI VENESS SUMMTBIY . ..ttt ettt e e e e e e 42
X. Ref B BNC S . . 42
LI ST OF FI GURES

Fi gure 1. Location of FDHTF at the Savannah River Site ............... ... . v, 2
Fi gure 2. Location of FDHTF in the Central Shops Area of SRS ........................ 3
Fi gure 3. Location of FDHTF in the Fourm|le Branch Watershed ........................ 4
Fi gure 4. Soi|l Sanple Locations, Mnitoring Wel|l Locations, and the Estinated

Boundary of the Unit . ... ... .. 9
Fi gure 5. Conceptual Site Mddel for the FDHTF ... ... . .. . . . e 12
Fi gure 6. Future Land Use at NNArea (Central Shops) ........... .. 25
Figure 7. Summary of Chemical R sks and Hazards Across Pat hways and Receptors

for the FDHTE ..o e 26

LI ST OF TABLES

Tabl e 1. Unit Specific Background Soil Concentrations at the Fire Departnent

Hose Training Faci lity ... ... e e e e e 13
Tabl e 1. Unit Specific Background Soil Concentrations at the Fire Departnent

Hose Training Facility (Continued) ......... ... . . . . i, 14
Tabl e 2. Summary Statistics for Analytes Detected in Soil Sanples from

Oto 1l ft Deep fromthe Fire Departnment Hose Training Facility ............ 15
Tabl e 2. Summary Statistics for Analytes Detected in Soil Sanmples fromO to 1 ft

Deep fromthe Fire Department Hose Training Facility (Continued) .......... 16
Tabl e 3. Summary Statistics for Analytes Detected in Soil Sanples from

Oto 4 ft Deep fromthe Fire Department Hose Training Facility ............ 17
Tabl e 3. Summary Statistics for Analytes Detected in Soil Sanmples fromO to 4 ft

Deep fromthe Fire Department Hose Training Facility (Continued) .......... 18
Tabl e 4. Summary Statistics for Analytes Detected in Soil Sanples

from> 4 ft Deep fromthe Fire Departnent Hose Training Facility .......... 19
Tabl e 4. Summary Statistics for Analytes Detected in Soil Sanples from> 4 ft

Deep fromthe Fire Department Hose Training Facility (Continued) .......... 20
Tabl e 5. RVE R sk Characterization Summary: FDHTF Surface Soil (0 to 1 foot) ....... 27
Tabl e 6. RVE R sk Characterization Summary: FDHTF Subsurface Soil (0 to 4 foot) 28
Tabl e 7. RVE R sk Characterization Summary: FDHTF Background Surface Soil

(0 t0 L o0t ) .. e 29



Tabl e 8.

Tabl e 9.

Tabl e 10.

Tabl e 11.

BRA
CERCLA

corPC

ELCR
EPA
FDHTF
FFA

HI

PCB

Rf D
RFI/RI

SCDHEC
SCHWR
SRS
svoc
S
TPH
uscC
voc
WBRC

RVE R sk Characterization Summary: FDHTF Background Subsurface

SOl (0 10 4 FO0t) .o
Heal t h-Based COCs for Soil and Produce Fire Departnent Hose Training

FaCi |1ty oo e
Summary Statistics for Soil Background Concentrations

fromO to 1 ft inthe FDHTF ... ... .. e
Summary Statistics for Soil Background Concentrations from

0to 4 ft inthe FDHTF ... .. e et

Acronyns

Basel i ne R sk Assessnent

Conpr ehensi ve Environnental Response. Conpensation, and Liability Act
Constituent of Concern

Constituent of Potential Concern

U S. Departnent of Energy

Excess Lifetime Cancer Risk

Envi ronnment al Protection Agency

Fire Departnent Hose Training Facility (940-113G
Federal Facility Agreenent

Hazard | ndex

Hazard Quoti ent

Pol ychl ori nat ed Bi phenyl

Resour ce Conservation and Recovery Act

Ref erence Dose

RCRA Facility Investigati on/Renedial |nvestigation
Renmedi al Goal Option

Reasonabl e Maxi mum Exposure

Record of Decision

South Carolina Departnent of Health and Environnental Control
Sout h Carolina Hazardous Waste Managenent Regul ati ons
Savannah River Site

Sem - Vol atil e Organi ¢ Conmpounds

Sol i d Waste Managenent Unit

Total recoverabl e Petrol eum Hydrocar bon

Unit Specific Constituents

Vol atil e Organi ¢ Conpound

West i nghouse Savannah Ri ver Conpany



l. SI TE AND OPERABLE UNI' T NAVE, LOCATI ON, AND DESCRI PTI ON

Savannah River Site (SRS) occupi es approxi mately 800 square kiloneters (310 square miles) of

I and adj acent to the Savannah River, principally in A ken and Barnwel| counties of South
Carolina. SRS is a secured U S. Governnent facility with no pernmanent residents. SRS is | ocated
approximately 40 kiloneters (25 mles) southeast of Augusta, Ceorgia, and 32 kilonmeters (20
mles) south of Aiken, South Carolina

SRS is owned by the U S. Departnent of Energy (DOE). Managenent and operating services are
provi ded by Westinghouse Savannah Ri ver Conpany (WBRC). SRS has historically produced tritium
pl utonium and ot her special nuclear materials for national defense.

The Fire Departnment Hose Training Facility (940-113G (FDHTF) is |located approxinmately 200 m
(700 ft) northeast of the intersection of Roads C and 6 and approxi mately 6 m (20 ft) west and
downgr adi ent of a heat exchanger storage pad (Laydown Area, 745-N) (Figures 1 and 2). The FDHTF
is a source control and groundwater operable unit which is included in the Fourm|e Branch

wat ershed (Figure 3). The FFA lists FDHTF as a RCRA/ CERCLA unit, requiring evaluation using an
i nvestigation/assessnent process that integrates and conbines the RFl process with the CERCLA
Remedi al Investigation (RI) to determne the actual or potential inpact to hunan health and the
envi ronnent .

1. COPERABLE UNI' T HI STORY AND COWMPLI ANCE HI STORY
Qperable Unit History

The FDHTF was built between 1975 and March 1979 and operated by the SRS Fire Departnent between
1979 and 1982 to train personnel in fighting waste oil fires. The training facility consisted
of an approximately 6 by 12 m (20 by 40 ft) unlined shallow pit surrounded by an approxi mately
0.5 m(1.5 ft) high asphalt dike. Training exercises typically included pouring burnabl e oi
into the unit, igniting the oil, and then having the fire departnent extinguish the fire with
water fromfire hydrants | ocated adjacent to the unit. No known hazardous wastes were placed in
the unit.

<I MG SRC 98059C
<I MG SRC 98059D>
<I MG SRC 98059E>

The SRS Fire Departnent discontinued use of the FDHTF and recommended the facility for cleanup
and closure in March 1982. Avail abl e docunentation indicates cleanup activities occurred on
Novenber 21, 1982 during which 14 | oads of oil-contam nated soil were excavated froman area
approximately 6 by 6 by 1 m (20 by 20 by 3 ft) and transported to the sanitary landfill. The
date of this cleanup activity could not be verified, however, an aerial photograph from 1983
shows the FDHTF still present. An additional aerial photograph from June 1984 shows the FDHTF
pit had been renoved and the area excavated. The excavated area is approxinmately 10 to 12 m (30
to 40 ft) wide by 15 to 18 m (50 to 60 ft) long and the pit dikes and visible contam nated soils
are renoved. An additional area 3 to 5 m(10 to 15 ft) wide by 10 to 12 m (30 to 40 ft) long
visible on the north side of the main excavation, is either an additional renmediated area, a
pile of the excavated material, or nmaterial intended for backfill. The photographs indicate
that either existing docunmentation is incorrect (11/21/82 is actually 11/21/83) or that a nore
ext ensi ve excavation took place between July 1983 and June 1984. Subsequent inspections during
1985 indicated that an additional area approximately 1 mby 1 m(3 by 3 ft), of visibly

contam nated soil was placed here froman unknown source. This area was al so excavated to a
depth of approxinmately 0.6 m (2 ft) and the soil renoved fromthe site in a manner simlar to
the 1982/ 84 cleanup activities



SRS Conpliance H story

At SRS, waste materials regul ated under RCRA are nanaged in accordance with the requirenents of
RCRA. Certain SRS activities have required treatnent, storage, disposal or post-closure pernmits
under RCRA. Non-regulated units, called solid waste nanagenment units (SWW), include any
activity where hazardous constituents nmay renain uncontrolled and may potentially rel ease to the
environnent. Investigation and potential corrective action for these SWAJs) are nandated under
RCRA 3004(u). On Septenber 5, 1995, SRS received a hazardous waste permt from SCDHEC whi ch
includes corrective action requirenents. Specifically, part V of the permt nandates that SRS
establish and inplement a RCRA Facility Investigation (RFl) Programto fulfill the requirenents
specified in Section 3004(u) of RCRA

Hazar dous substance, as defined by CERCLA, are also present in the environnent at the SRS. On
Decenber 21, 1989, SRS was included on the National Priorities List. This inclusion created a
need to integrate the established RFI Programwi th CERCLA requirenents to provide for a focused
environnental program In accordance with Section 120 of CERCLA, DCE has negotiated a Federal
Facility Agreement (FFA, 1993) with the EPA and SCDHEC to coordinate renmedial activities at SRS
into one conprehensive strategy which fulfills these dual regulatory requirenents.

The RFI/RI/BRA for the Fire Departnment Hose Training Facility (904-113G was conpleted in 1997
The results of this report indicate that there is no inpact (or potential inpact) to human
health or the environment fromthe FDHTF. The previous soil renoval activities at the FDHTF
have elimnated the need to performadditional renedial action. Therefore, No Action is
warranted. No other alternatives were considered

According to EPA guidance, if there is no current or potential threat to human health and the
environnent and No Action is warranted, the CERCLA 121 requirenents are not triggered. This
neans that there is no need to evaluate other alternatives or the No Action alternative agai nst
the nine criteria specified under CERCLA

The remedy sel ected satisfies both the CERCLA and RCRA 3004(u) requirenents. The SCDHEC has
nodi fied the SRS RCRA permit to incorporate the sel ected renedy.

[ H GHLI GHTS OF COVWUNI TY PARTI CI PATI ON

Bot h RCRA and CERCLA require that the public be given an opportunity to review and comrent on
the draft permt nodification and proposed renedial alternative. Public participation
requirenents are listed in South Carolina Hazardous Waste Managenent Regul ati on ( SCHVWR)

R 61-79. 124 and Sections 113 and 117 of CERCLA. These requirenents include establishnent of an
Adm ni strative Record File that docurments the investigation and sel ection of the renedial
alternatives for addressing the FDHTF soils and groundwater. The Adm nistrative Record File
nust be established at or near the facility at issue. The SRS Public Involvenent Plan (DCE,
1994) is designed to facilitate public involvenent in the decision-naking process for
permtting, closure, and the selection of renedial alternatives. The SRS Public Invol venent

Pl an addresses the requirenents of RCRA, CERCLA, and the National Environnental Policy Act.
SCHWWR R 61-79. 124 and Section 117(a) of CERCLA, as anended, required the advertisenent of the
draft permt nodification and notice of any proposed renedi al action and provided the public an
opportunity to participate in the selection of the renedial action. The Statenent of

Basi s/ Proposed Plan for the Fire Departnent Hose Training Facility (940-113G (WBRC, 1997h),
which is part of the Administrative Record File, highlights key aspects of the investigation and
identifies the preferred action for addressing the FDHTF

The FFA Admi nistrative Record File, which contains the information pertaining to the selection
of the response action, is available at the EPA office and at the following | ocations



U S. Departnent of Energy

Publ i ¢ Readi ng Room
Gegg-Ganiteville Library

Uni versity of South Carolina-Ai ken
171 University Parkway

Ai ken, South Carolina 29801

(803) 641- 3465

Thomas Cooper Library

Gover nnent Docunents Depart nent
Uni versity of South Carolina
Col unbi a, South Carolina 29208
(803) 777-4866

Asa H Cordon Library
Savannah State University
Tonpki ns Road

Savannah, Georgi a 31404
(912) 356-2183

Reese Library

Augusta State University
2500 Walton Wy

Augusta, Ceorgia 30910
(706) 737-1744

The public was notified of the public comment period through nailings of the SRS Environnenta
Bul letin, a newsletter sent to approxinmately 3500 citizens in South Carolina and Ceorgia
through notices in the Aiken Standard, the Allendale Ctizen Leader, the Augusta Chronicle, the
Bar nwel | Peopl e-Sentinel, and The State newspapers. The public comment period was al so
announced on | ocal radio stations.

The 45-day public coment period for the SB/PP and the draft RCRA pernit nodification began on
Decenber 10, 1997 and ended on January 23, 1998. No comments fromthe public were received
during this period. Therefore, a Responsiveness Summary will not be required as part of
Appendi x A of this Record of Decision

V. SCOPE AND ROLE OF CPERABLE UNNT WTHI N THE SI TE STRATEGY

The overall strategy for addressing the FDHTF was to: (1) characterize the waste unit by
delineating the nature and extent of contam nation and identifying the nedia of concern (perform
the RFI/RI); (2) performa baseline risk assessnent to eval uate nmedi a of concern, COCs, exposure
pat hways, and characterize potential risks; and (3) evaluate and performa final action to

renmedi ate, as needed, the identified nedia of concern

The FDHTF is a source control and groundwater operable unit which is included in the Fourmile
Branch wat ershed. There are no surface waters present near the unit, but a snall wet weather
conveyance northwest of the unit runs in a northerly direction. An unnaned tributary of Fourmle
Branch is | ocated approximately 460 m (1,500 ft) to the north, northeast of the FDHTF

The SRS has recently concl uded a surface and subsurface soil investigation at the FDHTF. Based
upon prelimnary characterization results, SCDHEC and EPA concurred with DOE' s proposal to
separate the operable unit into two operable units (i.e., the Ford Building Waste Site and the
Fire Departnment Hose Training Facility). SCDHEC and EPA al so agreed that the investigation at
the FDHTF adequately characterized contam nation within that unit and along potential mgration
pathways. This ROD will propose a final renedial action for the operable unit at the FDHTF

V. SUMMARY OF OPERABLE UNI T CHARACTERI STI CS

Medi a Assessment

The soil and groundwater sanpling activities conducted in 1996 at the FDHTF and background
locations (Figure 4) provided data on the types and extent of constituents present and

suppl ement ed soil gas surveys conducted in 1986 and 1992. The primary source of contam nation
at the FDHTF woul d be the soil inpacted by oils and associated fuels burned at the facility.



This soil was renoved during 1982/ 84 cl eanup activities.
<I MG SRC 98059F>

A Conceptual Site Mdel was prepared which shows the potential human health and ecol ogi ca
receptors and exposure pathways to assist in determ ning what sanpl es were needed during
characterization. This Conceptual Site Mdel is shown in Figure 5

During the 1996 site characterization the surface soil was sanpled from0 to 0.3 m(0 to 1 ft)
and subsurface soil in the interval fromO to 1.2 m(0 to 4 ft) at 5 locations in the FDHTF
Sanpl es received analysis for a full analytical suite: netals/inorganics, volatile organic
conmpounds (VQCs), sem -volatile organi c conpounds (SVQOCs), and pesti ci des/ pol ychl ori nat ed

bi phenyl s (PCBs)/dioxins and furans. Past records and activities did not indication that

radi onucl i des had ever been di sposed of at the FDHTF, so sanples were only tested for

radi onuclide indicators and were not speciated. Manganese and two SVCOCS, benzo(a)pyrene and
benzo(g, h,i)perylene, were identified as unit specific constituents (USCs) in the surface soi
(0-1 ft). No VQOCs, pesticides, PCBs, dioxins, furans or radionuclides were identified as USCs
for surface soils (0-1').

Ei ght netals were identified as USCs in the subsurface soil (0-4 ft): alum num arsenic
beryllium chromum iron, manganese, sodium and vanadium Two SVQOCs, benzo(a)pyrene and
benzo(g, h,i)perylene, were identified as USCs in the subsurface soil. The SVOCs were not
detected deeper than 0.3 m (1.0 ft). No VQOCs, pesticides, PCBs, dioxins, furans or

radi onucl ides were identified as USCs for subsurface soils.

Seven netals were identified as USCs in the deep soil (1.2 to 4.0 m[4 to 13 ft]): al um num
arsenic, beryllium chromum iron, sodium and vanadium No VOCs, SVCCs, pesticides, PCBs,

di oxins, furans or radionuclides were identified as USCs for the deep soils at FDHTF Tables 1
through 4 summari ze the contam nants found in the background, 0-1 ft deep, 0-4 ft deep, and > 4
ft deep soil sanples.

The historical groundwater nonitoring data has resulted in an analytical suite refined to

al umi num and total recoverabl e petrol eum hydrocarbons (TPH). No TPHs have been detected during
the periodic nonitoring program so groundwater sanpling was not conducted in the 1996

i nvestigation

The groundwater mgration pathway eval uation determ ned that no constituents are present in the
soil in quantities sufficient to mgrate through the soil to cause concentrati ons above
acceptabl e levels. Previous groundwater nmonitoring data do not indicate that the groundwater
has been inpacted by the FDHTF or any other source of contami nants. The constituents present in
the soil of the FDHTF at concentrations above two tines their average background concentration
were screened agai nst EPA generic soil screening levels using a dilution attenuation factor
(DAF) of 20 to identify those which would require vadose zone transport nodeling. The use of
the generic DAF of 20 is based on the unit source being less than 0.5 acres and the fact that
the groundwater is not near the surface (i.e., depth to groundwater is approxinmately 50 feet).
No constituent is present in the FDHTF soil at an average concentration exceeding its generic
screening level with a DAF of 20

The results of the FDHTF characterization study are summarized in Tables 1 through 4. Table 1
lists the data for the background soil sanples. Tables 2 through 4 contain the data for the 0 to

1ft, Oto 4 ft, and greater than 4 ft deep soil intervals, respectively.

<I MG SRC 98059G



Table 1. Unit Specific Background Soil Concentrations at the Fire Departnent
Hose Training Facility

Anal yte (Units) Sur f ace Bkgd 2X Subsur f ace Bkgd 2X Subsurface Deep Soi l 2X
(0-1 ft) Surf ace (0-4 ft) Bkgd Bkgd Deep Bkgd
Bkgd (>4 ft)
Met al s/ | nor gani cs
(ng/ kg)
Al um num 6300 12600 5890 11800 4700 9400
Ant i nony 0. 663 1.33 0. 579 1.16 0. 801 1.6
Arseni c 3.26 6.52 2.87 5.74 3.52 7.04
Bari um 12.9 25.8 13.3 26.6 5.73 11.5
Beryl |ium 0. 103 0. 206 0. 0972 0.194 0. 0754 0. 151
Cadm um 0. 27 0.54 0. 307 0.614 0. 64 1.28
Cal ci um 155 310 152 304 88. 4 177
Chr om um 14.2 28.4 12.5 25 15.9 31.8
Cobal t 0.512 1.02 0. 49 0.98 0. 232 0. 464
Copper 11.2 22. 4 6. 95 13.9 4.15 8.3
Cyani de 0.16 0. 32 0. 183 0. 366 0.181 0. 362
Iron 11200 22400 10500 21000 18200 36400
Lead 7.68 15. 4 6. 04 12.1 6. 38 12. 8
Magnesi um 78.7 157 79.4 159 74.3 149
Manganese 21.7 43. 4 19.7 39.4 2.42 4.84
Mer cury 0. 0435 0. 087 0. 0412 0. 0824 0. 035 0. 07
N ckel 1.94 3.88 1. 66 3.32 0. 844 1.69
Pot assi um 71 142 69.1 138 48.1 96. 2
Sel eni um ND ND 0. 489 0.978 1.74 3.48
Sodi um 35.2 70.4 29.8 59.6 29.9 59.8
Vanadi um 30.4 60. 8 27.2 54. 4 67.7 135
Zinc 6. 28 12.6 4.52 9.04 2.17 4.34
SVCCS ( 19/ kg)
D -n-octyl phthal ate ND ND ND ND 229 458
Phenol ND ND ND ND 44.9 89.8

* The background concentratio
FDFDB- 04 and FBFDB- 05.

nis the nean of all

results above the detection Iimt for sanples fromstations FBFDB-01, FBFDB-02, FBFDB-03,

"ND' indicates that the anal yte was not detected in any background sanples in that depth interval.



Table 1. Unit Specific Background Soil Concentrations at the Fire Department Hose Training Facility (Continued)

Anal yte (Units) Sur f ace Bkgd 2X Subsur f ace Bkgd 2X Subsur f ace Deep Soi | 2X
(0-1 ft) Surface (0-4 ft) Bkgd Bkgd Deep Bkgd
Bkgd (>4 ft)

Radi onucl i des (pCi/g)

Acti ni um 228 1.07 2.14 1.14 2.28 1.28 2.56
Anerici um 241 0. 865 1.73 0.795 1.59 0. 842 1.68
Anti mony- 124 0. 06 0.12 0. 06 0.12 ND ND
Ant i nony- 125 ND ND ND ND 0.15 0.3
Bari um 133 ND ND ND ND 0.07 0.14
Cesi um 134 ND ND ND ND 0. 06 0.12
Cesi um 137 0.175 0. 35 0.175 0. 35 ND ND
Cobal t - 60 ND ND 0. 06 0.12 ND ND
Eur opi um 152 0.33 0. 66 0.34 0. 68 0. 302 0. 604
Eur opi um 155 0.263 0.526 0. 377 0. 754 0. 253 0. 506
Gross Al pha 14. 7 29.4 16.7 33.4 18.1 36.2
| odi ne-129 5. 05 10.1 5.05 10.1 ND ND
Lead- 212 1.47 2.94 1.48 2.96 1.55 3.1
Manganese- 54 ND ND ND ND 0. 06 0.12
Nept uni um 239 ND ND ND ND 0.87 1.74
Non-vol atile Beta 14. 6 29.2 13.7 27. 4 16.9 33.8
Pl ut oni um 238 0.32 0. 64 0.23 0. 46 0. 295 0.59
Pot assi um 40 1.16 2.32 1.26 2.52 1.65 3.3
Promet hi um 146 ND ND ND ND 0. 05 0.1
Promet hi um 147 ND ND ND ND 1.12 2.24
Radi um 226 0.22 0.44 0.273 0. 546 0. 257 0.514
Radi um 228 1.69 3.38 1.36 2.72 2.83 5. 66
Rut heni um 106 ND ND ND ND 2.1 4.2
Strontium 90 ND ND 0. 47 0.94 0.78 1.56
Techneti um 99 0. 215 0.43 0. 148 0. 296 0.176 0. 352
Thorium 228 1.44 2.88 1.37 2.74 1.56 3.12
Thori um 232 0. 967 1.93 1.08 2.16 1.45 2.9
Thorium 234 1.49 2.98 1.35 2.7 1.63 3.26
Tin-113 ND ND ND ND 0.08 0.16
Ur ani um 235 ND ND 0.13 0. 26 0.14 0.28
Yurium 88 ND ND 0.05 0.1 ND ND
Zi nc- 65 ND ND ND ND 0.08 0.16

* The background concentration is the mean of all results above the detection limt for sanples fromstations FBFDB-01, FBFDB-02,
FBFDB- 03, FDFDB-04 and FBFDB-05. "ND' indicates that the analyte was not detected in any background sanples in that depth interval.



Table 2. Summary statistics for Analytes Detected in Soil fromO to 1 ft
Deep fromthe Fire Department Hose Training Facility

Anal yte (Units) Freq. of M ni mum Mean Maxi mum Human Human >Human 2X Bkgd Maxi mum Uni t
Det ecti on Det ect ed Resul t Det ect ed Heal th Heal th Heal th Det ect Specific
Criteria Criteria Criteria > 2X Bkgd Cont anmi nant
Sour ce

Met al s/ | nor gani cs (ng/ kg)

Al um num 5/ 5 1670 3690 5110 RBC*0. 1 7800 12600

Ant i mony 1/ 5 0. 556 1.58 0. 556 RBC*0. 1 3.1 1.33

Arsenic 4/ 5 1.2 3.01 3.7 RBC 0.43 YES 6. 52

Bari um 5/ 5 9 13.5 19.4 RBC*0. 1 550 25.8

Beryl | i um 3/ 5 0. 0558 0.0719 0. 107 RBC 0.15 0. 206

Cadm um 3/ 5 0. 051 0. 0847 0.119 RBC:0. 1 3.9 0.54

Cal ci um 5/ 5 78.8 156 302 RDA 1000000 310

Chr om um 5/ 5 2.5 9.02 15 RBC*0. 1 39 28.4

Cobal t 5/ 5 0. 405 0.61 0. 822 RBC*0. 1 470 1.02

Copper 4/ 5 4.3 4,12 5.2 RBC:0. 1 310 22.4

Cyani de 1/ 5 0. 091 0. 338 0. 091 RBC+0. 1 160 0.32

Iron 5/ 5 1480 6820 11100 RBC*0. 1 2300 YES 22400

Lead 5/ 5 4.7 9. 58 12.9 RBC*0. 1 40 15. 4

Magnesi um 5/ 5 41.9 72 93.6 RDA 1000000 157

Manganese 5/ 5 28 37.1 65. 3 RBC+0. 1 39 YES 43. 4 YES YES
Mer cury 1/ 5 0.03 0. 0607 0. 03 RBC*0. 1 0.78 0. 087

N ckl e 5/ 5 0.74 1.73 3.3 RBC*0. 1 160 3.88

Pot assi um 575 54.8 74.3 90. 3 RDA 393273 142

Si |l ver 3/ 5 0. 267 0.715 1.9 RBC*0. 1 39 ND YES
Sodi um 5/ 5 33.5 54.9 69.1 NA YES 70. 4

Vanadi um 5/ 5 3.6 17 29.9 RBC*0. 1 55 60. 8

Zinc 5/ 5 2.5 10.7 22.8 RBC:0. 1 2300 12.6 YES



Table 2. Summary Statistics for Analytes Detected in Soil fromO to 1 ft Deep fromthe Fire Departnent Hose Training Facility (Continued)

Anal yte (Units) Freq. of M ni mum Mean Maxi mum Human Human >Human 2X Bkgd Maxi mum Uni t
Det ecti on Det ect ed Resul t Det ect ed Heal th Heal th Heal th Det ect Specific
Criteria Criteria Criteria > 2X Bkgd Cont ani nant
Sour ce

SVQCs ( 19/ kg)

Benzo( a) ant hr acene 1/ 5 94.6 296 94.6 RBC 880 ND YES

Benzo( a) pyr ene 1/ 5 144 306 144 RBC 88 YES ND YES YES
Benzo(b) f | our ant hene 1/ 5 317 340 317 RBC 880 ND YES

Benzo(g, h,i,)peryl ene 1/ 5 121 301 121 NA YES ND YES YES
Benzo( k) f | our ant hene 1/ 5 219 321 219 RBC 8800 ND YES

Benzoi c acid 1/ 5 60. 3 1390 60. 3 RBC*0. 1 31000000 ND YES

Bi s(2- et hyl hexyl) 1/ 5 465 233 465 RBC 46000 ND YES

pht hal at e

Chrysene 1/ 5 180 313 180 RBC 88000 ND YES

Fl our ant hene 1/ 5 112 299 112 RBC*0. 1 310000 ND YES

I ndeno(1, 2, 3- 1/ 5 125 302 125 RBC 880 ND YES

c, d) pyrene

Pyrene VCOCs (1g/kg) 1/ 5 99.8 297 99.8 RBC*0. 1 230000 ND YES

Di chl or oret hane 1/ 5 6. 84 4.7 6. 84 RBC 85000 ND YES

(et hyl ene

chl ori de)

Tol uene 1/ 5 2.36 2.57 2.36 RBC*0. 1 1600000 ND YES

1 Mean includes all results with no detects set to one half the sanple quantitation |limt except for radionuclides which were included at the full reported val ue.
ND i ndi cates an analyte that was not detected in the background sanples for this depth class.
NA i ndi cates an anal yte that does not have a human health screening criteria



Table 3. Summary Statistics for Analytes Detected in Soil fromO to 4 ft Deep fromthe Fire Departnent Hose Training Facility

Anal yte (Units) Freq. of M ni mum Mean Maxi mum Human Human >Human 2X Bkgd Maxi mum Uni t
Det ecti on Det ect ed Resul t Det ect ed Heal th Heal th Heal th Det ect Specific
Criteria Criteria Criteria > 2X Bkgd Cont ani nant
Sour ce
Met al s/ | nor gani cs
ny/ kg)
Al um num 10 / 10 1670 5730 12500 RBC*0. 1 7800 YES 11800 YES YES
Ant i nony 3/ 10 0. 549 1.56 1.4 RBC+0. 1 3.1 1.16 YES
Arsenic 9/ 10 1.2 3.4 7.3 RBC 0.43 YES 5.74 YES YES
Bari um 10 / 10 9 19.5 41 RBC*0. 1 550 26.6 YES
Beryl l'i um 8/ 10 0. 0558 0. 104 0. 201 RBC 0.15 YES 0.194 YES YES
Cadi um 7/ 10 0. 051 0. 165 0.638 RBC+0. 1 3.9 0.614 YES
Cal ci um 10 / 10 78.1 247 735 RDA 1000000 304 YES
Chr om um 10 / 10 2.5 14. 3 45.8 RBC*0. 1 39 YES 25 YES YES
Cobal t 10 / 10 0. 405 0. 699 1 RBC*0. 1 470 0.98 YES
Copper 7/ 10 4.3 4.25 8.1 RBC+0. 1 310 13.9
Cyani de 2/ 10 0. 091 0. 365 0. 115 RBC*0. 1 160 0. 366
Iron 10 / 10 1480 12600 44000 RBC*0. 1 2300 YES 21000 YES YES
Lead 10 / 10 3.8 8. 07 12.9 RBC*0. 1 40 12.1 YES
Magnesi um 10 / 10 41.9 117 248 RDA 1000000 159 YES
Manganese 10 / 10 8 31.2 65.3 RBC*0. 1 39 YES 39.4 YES YES
Mer cury 3/ 10 0. 02 0. 0594 0. 052 RBC*0. 1 0.78 0. 0824
N ckel 10 / 10 0.74 1.98 3.6 RBC*0. 1 160 3.32 YES
Pot assi um 10 / 10 54.8 109 224 RDA 393273 138 YES
Sel eni um 1/ 10 2.1 5.28 2.1 RBC*0. 1 39 0.978 YES
Silver 4] 10 0.11 0.583 1.9 RBC*0. 1 39 ND YES
Sodi um 10 / 10 25.9 58.8 89.8 NA YES 59.6 YES YES
Vanadi um 10 / 10 3.6 27.9 84.6 RBC+0. 1 55 YES 54. 4 YES YES
Zinc 10 / 10 2.5 7.35 22.8 RBC*0. 1 2300 9.04 YES



Table 3. Summary Statistics for Analytes Detected in Soil fromO to 4 ft
Deep fromthe Fire Departnment Hose Training Facility (Continued)

Anal yte (Units) Freq. of M ni mum Aver age Maxi mum Human Heal th Human >Human 2X Maxi mum Unit Specific
Det ecti on Det ect ed Resul t Det ect ed Criteria Heal th Heal th Bkgd Det ect Cont am nant
Sour ce Criteria Criteria > 2X Bkgd
SVCCs ( 19/ kQ)
Benzo(a) ant hr acene 1/ 10 94.6 246 94.6 RBC 880 ND YES
Benzo( a) pyr ene 1/ 10 144 251 144 RBC 88 YES ND YES YES
Benzo(b) f | our ant hene 1/ 10 317 268 317 RBC 880 ND YES
Benzo(g, h, i) peryl ene 1/ 10 121 249 121 NA YES ND YES YES
Benzo( k) f | our ant hene 1/ 10 219 259 219 RBC 8800 ND YES
Benzoi c Acid 1/ 10 60. 3 1190 60. 3 RBC*0. 1 31000000 ND YES
Bi s(2- et hyl hexyl) 2/ 10 386 233 465 RBC 46000 ND YES
phthal ate
Chrysene 1/ 10 180 255 180 RBC 88000 ND YES
D -n-butyl phthal ate 1/ 10 194 234 194 RBC*0. 1 780000 ND YES
D -n-octyl phthal ate 2/ 10 39.9 252 335 RBC*0. 1 160000 ND YES
FI our ant hene 1/ 10 112 248 112 RBC*0. 1 310000 ND YES
I ndeno(1, 2, 3-c, d) 1/ 10 125 249 125 RBC 880 ND YES
pyr ene
Pyrene VCOCs (1g/kg) 2/ 10 90. 2 235 99.8 RBC*0. 1 230000 ND YES
Di chl or oret hane 2/ 10 6. 84 5. 47 9.55 RBC 85000 ND YES
(et hyl ene chl ori de)
Tol uene 1/ 10 2.36 2.79 2.36 RBC*0. 1 1600000 ND YES

1 Mean includes all results with nondetects set to one half the sanple quantitation limt except for radionuclides which were included at the full reported val ue.
ND i ndi cates an anal yte that was not detected in the background for this depth class.
NA i ndi cates an anal yte that does not have a human health screening criteria.



Table 4. Summary Statistics for Analytes Detected in Soil Sanples from> 4 ft
Deep fromthe Fire Department Hose Training Facility

Anal yte Freq. of M ni mum Aver age Maxi mum Human Human >Hurran 2X Maxi mum Uni t
(Units) Det ecti on Det ect ed Resul t Det ect ed Heal th Heal th Heal th Backgr ound Det ect Specific
Criteria Oiteria Citeria >2X Cont am nant

Sour ce Bkgd

Met al s/ | nor gani cs

(no/ kg)

Al um num 15/ 15 2960 7170 12600 RBC*0. 1 7800 YES 9400 YES YES

Ant i mony 9/ 15 0. 482 1.31 1.9 RBC*0. 1 3.1 1.6 YES

Arsenic 12/ 15 1.4 5. 06 11.1 RBC 0.43 YES 7.04 YES YES

Bari um 15/ 15 2.4 7.67 26.9 RBC*0. 1 550 11.5 YES

Beryl i um 11/ 15 0. 0695 0.12 0. 201 RBC 0.15 YES 0. 151 YES YES

Cadm um 14/ 15 0. 169 0. 455 0.938 RBC*0. 1 3.9 1.28

Cal ci um 15/ 15 44.1 188 1190 RDA 1000000 177 YES

Chrom um 15/ 15 4.9 22.9 59.4 RBC*0. 1 39 YES 31.8 YES YES

Cobal t 11/ 15 0. 163 0. 365 0. 538 RBC*0. 1 470 0. 464 YES

Copper 15/ 15 3.4 6. 59 13 RBC*0. 1 310 8.3 YES

Cyani de 4/ 15 0. 104 0. 387 0. 306 RBC*0. 1 160 0. 362

Iron 15/ 15 10200 33400 76200 RBC*0. 1 2300 YES 36400 YES YES

Lead 15/ 15 6.4 11.9 24.6 RBC*0. 1 40 12.8 YES

Magnesi um 15/ 15 44.8 142 574 RDA 1000000 149 YES

Manganese 15/ 15 1.2 11.8 32.8 RBC*0. 1 39 4.84 YES

Mer cury 2/ 15 0.02 0.0717 0.03 RBC*0. 1 0.78 0. 07

N ckel 15/ 15 0. 27 1.17 2.9 RBC*0. 1 160 1.69 YES

Pot assi um 15/ 15 39.8 98.8 198 RDA 393273 96. 2 YES

Sel eni um 8/ 15 1.4 4.32 5.5 RBC*0. 1 39 3.48 YES

Sodi um 15/ 15 27.5 65.5 86. 8 NA YES 59. 8 YES YES

Vanadi um 15/ 15 28.4 80. 3 166 RBC*0. 1 55 YES 135 YES YES

Zinc 9/ 15 2.2 6. 15 5.2 RBC*0. 1 2300 4.34 YES



Table 4. Sumary Statistics for Analytes Detected in Soil Sanples from>4 ft
Deep fromthe Fire Departnment Hose Training Facility (Continued)

Anal yte (Units) Freq. of M ni mum Aver age Maxi mum Human Human >Hurmran 2X Maxi mum Uni t
Det ecti on Det ect ed Resul t Det ect ed Heal th Heal th Heal th Backgr ound Det ect Specific
Criteria Oiteria Citeria >2X Cont am nant
Sour ce Bkgd
SVCCs ( 19/ kg)
Benzoi c acid 4/ 15 44. 6 756 84.7 RBC*0.1 31000000 ND YES
Bi s(2- et hyl hexyl) 3/ 15 63.5 178 110 RBC 46000 ND YES
phthal ate
D - n-octyl 8/ 15 69 234 462 RBC*0. 1 160000 458 YES
pht hal at e
VQOCs ( 19/ kg)
Acet one 1/ 15 17.5 6.91 17.5 RBC*0. 1 780000 ND YES
Di chl or oret hane 3/ 15 10.5 5.79 13.2 RBC 85000 ND YES

(et hyl ene chl ori de)

1 Mean includes all results with nondetects set to one half the sanple quantitation limt except for radionuclides which were included at the full reported val ue.
ND i ndi cates an anal yte that was not detected in the background sanple for this depth class.
NA i ndi cates an anal yte that does not have a hunman health screening criteria.



Vi SUMVARY COF COPERABLE UNI T RI SKS

As a conponent of the renedial investigation process, a baseline risk assessnent was prepared
for the FDHTF. The baseline risk assessnent consists of human heal th and ecol ogi cal risk
assessnents. Summary information for the human health and ecol ogical risk assessnments
fol |l ows.

HUVAN HEALTH RI SK ASSESSMENT

The human health risk assessnent characterizes both the potential risk fromexposure to

car ci nogeni ¢ substances and adverse health effects from noncarci nogens to human receptors
exposed to unit-related constituents under current and future | and use conditions (Figure 6).
Figure 6 indicates the future |l and use for N-Area (Central Shops) as recomended by the Citizens
Advi sory Board whi ch was based on current nuclear industrial areas with a buffer. The risks
listed in this section were derived fromthe BRA (WBRC, 1997a) which used the data obtained from
the RF/ Rl characterization

The BRA designates the Constituents of Potential Concern (COPCs) based on a conservative screen
agai nst background concentrations and the relative potential of the chemicals to cause toxic or
carci nogeni ¢ effects. Constituents which have concentrations in soil which produce a threshold
risk less than the risk-based concentration |evels are screened fromfurther analysis

Threshol d risk is defined as constituent concentrations that exceed either a cancer risk of

1 x 10 -6 or a hazard quotient (HQ of 1. An HQ of 0.1 was actually used for screening within
the BRA to account for potential additive effects for noncarcinogenic constituents. Three |and
use assunptions were nade to describe the human receptors that nay be exposed to unit-related
constituents. Potential receptors are expected to differ for the current and future | and use
scenari os. The possible receptor under the current | and use scenario includes the known on-unit
wor ker. The possible receptors under the future land use scenario include the on-unit industria
wor ker and the on-unit resident (adult and child).

Based on the results of the risk assessnment, COPCs that contribute significantly to a pat hway
havi ng a significant hunman cancer ri sk or human noncarci nogeni ¢ hazard or are determned to
pose unaccept abl e ecol ogical risk are designated as prelimnary constituents of concern (COCs).
The prelimnary COCs are further defined as either primary or secondary CCCs.

Final COCs are devel oped through an uncertainty analysis to i nformdecision-nakers about the
relative significance of the prelimnary COCs, and to hel p focus on risk decisions.

Prelimnary Human Health prinmary COCs are constituents in a total exposure pathway

(rmedi a/receptor/route) with a cumul ati ve noncancer hazard greater than 3 or a curmul ative ELCR
greater than 1 x 10 -4. Primary COCs have a constituent-specific noncancer hazard greater than
or equal to 0.1 or a cancer risk greater than 1 x 10 -6

Prelimnary Human Heal th secondary COCs are chenmicals in a total exposure pathway

(medi a/receptor/route) with a cumul ati ve noncancer hazard between 1 and 3 or a cunul ati ve Excess
Lifetinme Cancer Risk (ELCR) between 1 x 10 -6 and 1 x 10 -4. Secondary COCs have a
constituent-specific noncancer hazard greater than or equal to 0.1 or a cancer risk greater than
or equal to 1 x 10 -6

Carcinogenic risks are estimated as the increnental probability of an individual devel oping
cancer over a lifetinme as a result of pathway-specific exposure to cancer-causi ng contam nants
The risk to an individual resulting fromexposure to non-radioactive chem cal carcinogens is
expressed as the increased probability of cancer occurring over the course of a 70 year
lifetine. Cancer risks are related to the EPA target risk range of one in ten thousand



(1 x 10 -4) toone inone mllion (1 x 10 -6) for increnental cancer risk at National Priorities
List sites. Risk levels greater than 1 x 10 -6 require a risk managenent deci si on where
specific actions to reduce risk nmay be considered while cancer risk levels below 1l x 10 -6 are
considered to be insignificant.

Non- car ci nogeni ¢ effects are also evaluated to identify a level at which there nay be concern
for potential non-carcinogenic health effects. The hazard quotient, which is the ratio of the
exposure dose to the reference dose (RfD), is calculated for each contam nant. Hazard quotients
are summed for each exposure pathway to determ ne the specific hazard index (H) for each
exposure scenario. |If the H exceeds unity (1.0), the potential exists that adverse health
effects m ght occur

The followi ng sections discuss the excess lifetime cancer risk (ELCR) and conbi ned H val ues
that were deternmined in the BRA for current workers, future industrial workers, and the future
residential child/adult. Figure 7 shows these val ues graphically. Tables 5 through 8

<I MG SRC 98059H>
<I MG SRC 98059l >



Table 5. RME Ri sk Characterization Summary: FDHTF Surface Soil (0 to 1 foot)

Current Future
Medi um Exposur e Noncancer H Cancer Risk Noncancer Hi Cancer Risk
Rout e On- Uni t On- Uni t I ndustrial I ndustri al
Wor ker Wr ker Resi dent  Wor ker Resi dent \Wr ker
Soi | I ngesti on 3E-05 9E- 10 3E-02 1E- 03 2E- 06 2E- 07
Der nmal / Ext er nal 4E- 05 3E-09 3E- 03 1E- 03 1E- 06 7E- 07
I nhal ati on 4E- 06 3E-14 8E- 04 2E- 04 2E-11 7E-12
Leafy Veget abl es I ngesti on NA NA 1E-01 NA 3E-12 NA
Tuber ous Veget abl es |ngestion NA NA 2E-01 NA 1E- 05 NA
Fruits I ngestin NA NA 2E-01 NA 6E- 13 NA
Conbi ned Hazard | ndex: 7E-05 5E-01 3E-03
Conbi ned Cancer Risk: 4E- 09 1E- 05 9E- 07

NA - pat hway not eval uted
Note: Risks are not attributable to unit related COCs.



Table 6. RME Risk Characterization Summary: FDHTF Surface Soil

Current Future
Medi um Exposur e Noncancer H Cancer Risk Noncancer Hi Cancer Ri sk
Rout e On- Uni t On- Uni t I ndustri al I ndustri al
Wor ker Wr ker Resi dent  Wor ker Resi dent Wbr ker
Soi | I ngesti on NA NA 2E+00 9E- 02 2E- 05 2E- 06
Dermal / External NA NA 2E-01 9E- 02 5E- 06 2E- 06
I nhal ati on NA NA 8E- 04 2E- 04 7E- 08 3E-08
Leafy Veget abl es I ngesti on NA NA 3E-01 NA 1E- 05 NA
Tuber ous Veget abl es |ngestion NA NA 4E-01 NA 2E- 05 NA
Fruits I ngestin NA NA 6E- 01 NA 2E- 05 NA
Conbi ned Hazard | ndex: O0E+00 4E+00 2E-01
Conbi ned Cancer Risk: 0E+08 8E- 05 4E- 06

NA - pat hway not eval uated
OE+00 - pathway eval uated but no
Not e:

Ri sks are not attributable to unit

ri sks could be calculated due to | ack of EPA-approved toxicity val ues
rel ated OCCs.

(0 to 4 foot)



Table 7.

Current
Medi um Exposur e Noncancer H Cancer Risk
Rout e On- Uni t On- Uni t
Wor ker Wr ker
Soi | I ngesti on 3E- 05 9E- 10
Der mal / Ext ernal  4E- 05 3E-09
I nhal ati on 4E- 06 3E-14
Leafy Veget abl es I ngesti on NA NA
Tuber ous Veget abl es |ngestion NA NA
Fruits I ngestin NA NA
Conbi ned Hazard | ndex: 7E- 05
Conbi ned Cancer Risk: 4E- 09

NA - pat hway not eval uated
Note: Risks are not attributable to unit related COCs.

Noncancer Hi

Resi dent

1E+00
1E-01
7E- 04

3E-01
3E-01
4E-01

2E+00

I ndustr
Wor ker

5E- 02
5E- 02
1E-04

NA
NA
NA

1E-01

RMVE Ri sk Characterization Summary: FDHTF Background Surface Soi l

Future
Cancer Ri sk
i al I ndustri al
Resi dent Wbr ker

2E-05 2E- 06
4E- 06 2E- 06
1E- 08 5E-09
1E- 05 NA
1E- 05 NA
3E-05 NA
7E- 05 4E- 06

(0 to 1 foot)



Table 8. RME Ri sk Characterization Summary: FDHTF Background Surface Soil (0 to 4 foot)

Current Future
Medi um Exposur e Noncancer H Cancer Risk Noncancer H Cancer Ri sk
Rout e - Uni t - Uni t I ndustri al I ndustri al
Wor ker Wor ker Resi dent  Wor ker Resi dent Wor ker
Soi | I ngesti on NA NA 1E+00 5E- 02 1E- 05 1E- 06
Der nal / Ext er nal NA NA 1E-01 5E- 02 3E- 06 2E- 06
I nhal ation NA NA 7E- 04 1E- 04 1E- 08 4E- 09
Leafy Veget abl es I ngesti on NA NA 2E-01 NA 1E- 05 NA
Tuber ous Veget abl es I ngesti on NA NA 3E-01 NA 8E- 06 NA
Fruits I ngestin NA NA 4E-01 NA 2E- 05 NA
Conbi ned Hazard | ndex: O0E+00 2E+00 1E-01
Conbi ned Cancer Risk: 0E+00 5E- 05 3E- 06

NA - pat hway not eval uated
OE+00 - pathway eval uated but no risks could be cal cul ated due to | ack of EPA-approved toxicity val ues
Note: Risks are not attributable to unit related COCs.



Tabl e 9.

Medi a 0-1ft Soil Interval

Soi | ELCR

Current On-Unit Worker --

Hypot hetical |ndustrial Worker
Hypot hetical On-Unit Resident --
Benzo( a) pyrene (ELCR
Pr oduce
Hypot heti cal Resi dent Benzo(a) pvrene (ELCR

Not e:

Heal t h-Based COCs for Soil

ELCR = excess lifetime cancer risk, HQ = Hazard Quoti ent

and Produce Fire Departnent Hose Training Facility

3 x 10 -6)

1 x 10 -5)

0-4 ft Soil Interval

Ri sk/ Hazard

Arsenic (ELCR = 2 x 10 -6)
Beryllium (ELCR = 1 x 10 -6)
Arsenic (HQ = 0. 3)

Arsenic (ELCR = 1 x 10 -5)
Beryllium (ELCR = 3 x 10 -6)

Iron (HQ = 2)

Vanadi um (HQ = 0. 3)

Benzo(a) pyrene (ELCR = 2 x 10 -6)

Arsenic (ELCR = 4 x 10 -6)
Benzo(a) pyrene (ELCR =1 x 10 -5



ECOLOA CAL RI SK ASSESSMENT

The ecol ogi cal BRA for the FDHTF eval uated the |ikelihood of harnful effects to ecol ogica
receptors fromexposure to contamnants in soil. The receptors in the FDHTF food web that were
eval uated include terrestrial plants, earthworns, neadow voles, short-tailed shrews, Anmerican
robins, and red-tailed hawks. These receptors serve as assessnent endpoints for the risk to

pl ant and ani nal popul ati ons and ecosystens at FDHTF.

The eval uati on of ecol ogical risk was conducted accordi ng to rel evant EPA headquarters, US EPA
Regi on IV, SCDHEC, and Westi nghouse Savannah R ver Conpany gui dance. The assessnent nethods
follow the EPA Franework for Ecol ogi cal Ri sk Assessnments (EPA, 1992b) and draft Ecol ogical R sk
Assessnent Qui dance for Superfund (EPA, 1994b).

Ecol ogi cal Constituents of Potential Concern (COPCs) were identified fromanong constituents
detected at FDHTF, and i nconpl ete exposure pathways were elimnated. The risk fromCOPCs in
FDHTF surface soil was evaluated only for those pathways resulting in ingestion of soil or those
food itens exposed directly or indirectly to soil. COPCs are those constituents whose nmaxi mum
nmeasured concentrations exceeded a toxicity screening value for ecological receptors and 2X the
background nean concentration

Based on field reconnai ssance, the principal ecological comunities at FDHTF were characterized
as maintained grassy fields with scattered nature trees. Mst receptors, exposure classes,

and/ or species evaluated in the ecological risk assessnent were observed at the unit or
potentially reside or forage there. No threatened, endangered and sensitive species are
expected to be exposed to COPCs in surface soil at FDHTF

Si x assessnent endpoi nts representing environnental values to be protected in accordance with
two policy goals were evaluated at the FDHTF. The risks to the FDHTF popul ati ons and ecosystens
were eval uated by estimating the risk to popul ations of the six indicator receptors [terrestria
vegetati on, earthworns, neadow vole (proxy for herbivorous namal s), short-tailed shrew,
Anerican robin, and red-tail ed hawk] accordi ng to ecol ogi cal rel evance, susceptibility,
accessibility to prediction or nmeasurenent, and rel evance to policy goals.

For the evaluation of risk to the FDHTF popul ati ons and ecosystens, decision rules are stated in
terns of HQ. H® conpare estinates of exposure based on site neasurenents (e.g., RMVE
concentrations of COPCs in the source nmedia [surface and subsurface soil]) to neasures of effect
(e.g., test concentrations associated with | evel s of adverse effect on ecol ogi cal receptors).

Measur ed concentrations of ecological COPCs in surface soil are used to estinmate the RVE
concentrations and doses for ecol ogical receptors. Published toxicity-benchmark data are used
to derive COPC concentrations associated with |levels of adverse effect on ecol ogical receptors
at the FDHTF.

H® for current and future exposure of ecol ogical receptors to COPCs in surface and subsurface
soil were calculated and used to estinmate risk. No H® exceeded 1.0 in surface soil (0 - 0.3 m
[0 - 1.0 ft]); therefore, there are no ecological risks for current conditions. The five netals
(al um num cadm um chrom um sel enium and vanadi um) exceeding an HQ of 1.0 are the COPCs
associated with future conditions at the FDHTF

The wei ght - of - evi dence anal ysis and eval uati on of uncertainty for ecological COPCs with H®
exceeding 1.0 resulted in rejection of all five nmetals as sources of significant risk to

ecol ogi cal receptors at the exposure unit.

UNCERTAI NTY



The risk and hazard to the current worker, future on-unit industrial worker, and the future on-
unit resident are sunmarized below. Prelimnary COCs identified during the risk assessnent are
eval uated through an uncertainty analysis to determne final COCs. Renedial Goal Options (RG)
are developed for the list of final COCs which beconme the basis of and the focus for
remedi ati on

Under the current land use, no primary or secondary prelimnary COCs were identified for the
surface soil. Under future industrial |land use, arsenic, beryllium iron, vanadium and
benzo(a) pyrene were identified as secondary prelimnary COCs for subsurface soils. Follow ng
the uncertainty analysis, no constituents were retained as final COCs and no RG3s were

devel oped. Key uncertainties for each prelimnary COC are summari zed bel ow.

Current Worker

The current worker is not at risk while working at this unit because the ELCR risk is below 1 x
10 -6 and the H is below 1.

Future Industrial Wrker

Arsenic and berylliumwere identified as secondary COCs for the future industrial worker for the
0 to 4-foot soil depth interval. Although arsenic and berylliumwere identified as prelimnary
COCs following the risk assessnent, there is uncertainty that the concentration terns used to
calculate unit risk are nore representative of background risk. Arsenic was detected 9 out of 10
tinmes in unit subsurface soils with a concentration range of 1.2 to 7.3 ng/kg. Conparatively,
arseni c was detected in background subsurface 10 out of 10 tines with concentrati ons rangi ng
fromO0.82 to 6.9 ng/kg. The exposure point concentration for arsenic in unit subsurface soils
is 6.0 ng/ kg, while the background exposure point concentration is 5.32 ng/kg

Berylliumin subsurface soils was detected 8 out of 10 tines at the unit with concentrations
ranging fromO0.06 to 0.20 ng/ kg, while berylliumwas detected 10 out of 10 tines in the
background with a concentration range of 0.05 to 0.20 ng/kg. The exposure point concentration
for berylliumin unit subsurface soils is 0.15 ng/kg, while the background exposure point
concentration is 0.13 ng/kg.

The unit data and background data denonstrate that there is no difference between unit and
background concentrati ons of arsenic and beryllium The simlar concentration terns further
denmonstrate that the risk for both the unit and background woul d not be significantly different.
Therefore, neither arsenic nor berylliumwere retained as a final CCCs.

Future Residential Child/ Adult

The residential scenario was eval uated separately for the 0 to 0.3 m(0to 1 ft) and the 0 to
1.2 m(0 to 4 ft) soil intervals. Benzo(a)pyrene was identified as a secondary prelimnary COC
for both soil intervals. For subsurface soils (0 to 4 ft), arsenic, beryllium iron, and
vanadi umwere identified as secondary prelimnary COCs. The uncertainty associated w th each
prelimnary COC is discussed in further detail bel ow

Arsenic and Beryl|lium

As discussed for the future industrial worker, the unit data and background data denonstrate
that there is no difference between unit and background concentrati ons of arsenic and beryllium
The simlar concentration ternms further denonstrate that the risk for both the unit and
background for the future resident would not be significantly different. Therefore, neither



arsenic nor berylliumwere retained as final CCCs.
Iron

Iron is a naturally occurring elenment that is abundantly distributed in soils. Iron was detected
in subsurface soils in both the unit and background sanples 10 out of 10 tines. Concentrations
of iron in unit subsurface soils ranged from 1480 ng/ kg to 44,000 ng/ kg and 1700 ng/ kg to 22,700
ng/ kg i n background subsurface soils (Tables 10 and 11). The naxi mum detected val ue for both
the unit and background subsurface soils was used for the exposure point concentration
Simlarly, exposure to iron in both the unit and background subsurface soils would result in the
desi gnation of iron as a secondary COC. The designation of iron as a secondary COC is based on
the use of a provisional toxicity value for iron, which is extremely conservative. The USFDA
daily value for iron is 18 ng/day which corresponds to a recommended daily dose of 0.26

ng/ kg/ day. In order to ingest this anmount of iron fromsoil, the concentration of iron would
have to be on the order of 180,000 ng/kg. The exposure point concentration for subsurface soi
for the unit (44,000 ng/kg) and background (22,700 ng/kg) are both nore than an order of
nmagni t ude | ower than 180,000 ng/kg, indicating that iron in the soil is very unlikely to be of
concern at the FDHTF. Therefore, iron was not retained as a final CCC.



Table 10. Summary Statistics for Soil Background Concentrations fromO to 1 ft in the FDHTF
Analyte (Units) Proportion M ni mum Maxi mum M ni mum  Average Maxi mum Dist. 95% Exposur e
Det ect ed Det ecti on Det ecti on Det ect Resul t Det ect Type UCL Concentration
Limt Limt
Total Metal s and Cyani de (ng(kg)
Al um num 5/ 5 11 21.9 1410 6300 9900 N 9520 9520
Ant i nony 3/ 5 3.04 4.12 0.442 1.11 0.798 D 1.71 0.798
Arseni c 5/ 5 12 13.1 0. 821 3.26 6.9 L 22.8 6.9
Bari um 5/ 5 1.19 1.29 5.1 12.9 26.6 L 35.3 26.6
Beryl I'i um 5/ 5 0. 325 0. 461 0. 0529 0. 103 0.204 L 0. 252 0. 204
Cadm um 5/ 5 0.419 0.47 0.0737 0.27 0.444 N 0. 398 0. 398
Cal ci um 5/ 5 14 19.8 63.6 155 219 N 215 215
Chr omi um 5/ 5 0. 838 1.06 2.7 14. 2 27 L 158 27
Cobal t 4/ 5 0. 866 1.04 0.244 0.44 0.749 D 0.672 0.672
Copper 5/ 5 0.734 1.18 1 11.2 30.7 L 2090 30.7
Cyani de 3/ 5 0.83 0.9 0.11 0. 268 0.223 D 0.414 0.223
Iron 5/ 5 23.7 25.8 1700 11200 22700 N 19400 19400
Lead 5/ 5 6. 39 6.94 3.6 7.68 14.6 L 19 14. 6
Magnesi um 5/ 5 9.42 10. 2 23.2 78.7 144 N 121 121
Manganese 5/ 5 0.217 0. 235 7.5 21.7 47.9 L 75.5 47.9
Mercury 4/ 5 0. 146 0. 158 0.02 0.0502 0.094 D 0. 0817 0. 0817
N ckel 5/ 5 1.84 2.07 0. 708 1.94 2.9 N 2.8 2.8
Pot assi um 5/ 5 72.6 78.8 32.3 71 118 L 150 118
Sodi um 3/ 5 140 152 12. 8 50.3 79 D 82.7 79
Vanadi um 5/ 5 0. 758 0.823 4.3 30.4 59.3 L 938 59.3
Zinc 5/ 5 17. 4 18.9 1.5 6.28 13.4 L 44.8 13. 4

* Average result includes all results with
included at the full reported val ue
Popul ation Distribution Codes:

D Fewer than 5 or 50% det ects.

L Log-nornal distribution

N Normal distribution

z Popul ation includes zero or negative results, treated as normnal

X

N

nondetects set to one half the sanple quantification limt except for radionuclides which were

Treated as nornmal

Signifcantly different fromnormal and | og-normal. Use arithmetic mean and t-distribution for 95% UCL
A Statistics not cal cul ated because | ess than 2 sanpl es



Table 11. Summary Statistics for Soil Background Concentrations fromO to 4 ft in the FDHTF

Analyte (Units) Proportion M ni mum Maxi mum M ni mum  Average Maxi mum Di st. 95% Exposur e
Det ect ed Det ecti on Det ecti on Det ect Resul t Det ect Type UCL Concentration
Limt Limt
Total Metal s and Cyani de (ng(kg)
Al um num 10/ 10 11 21.9 1410 5890 9900 N 7630 7630
Ant i nony 5/ 10 2.82 4.12 0.442 1.15 0.798 N 1.52 0.798
Arseni c 10/ 10 11.1 13.1 0. 821 2.87 6.9 L 5.32 5.32
Bari um 10/ 10 1.1 1.29 5.1 13.3 26.6 L 20. 4 20.4
Beryl I'i um 10/ 10 0. 299 0. 461 0. 0529 0.0972 0.204 L 0.133 0. 133
Cadm um 9/ 10 0. 39 0.47 0.0737 0.284 0. 662 L 0. 605 0. 605
Cal ci um 10/ 10 13 19.8 50. 4 152 219 N 185 185
Chr omi um 10/ 10 0.779 1.06 2.7 12.5 27 L 25.7 25.7
Cobal t 9/ 10 0.797 1.04 0.221 0. 456 0. 756 N 0.576 0.576
Copper 10/ 10 0. 682 1.18 1 6. 95 30.7 L 24.2 24.2
Cyani de 5/ 10 0.8 0.9 0.11 0. 304 0. 289 X 0.383 0. 289
Iron 10/ 10 21.8 25.8 1700 10500 22700 L 25100 22700
Lead 10/ 10 5.88 6.94 2.8 6. 04 14.6 L 8.51 8.51
Magnesi um 10/ 10 8. 67 10. 2 23.2 79.4 144 N 101 101
Manganese 10/ 10 0. 199 0. 235 2.6 19.7 47.9 L 49.7 47.9
Mercury 9/ 10 0.14 0. 158 0.02 0. 0448 0. 094 L 0. 0681 0. 0681
N ckel 10/ 10 1.69 2.07 0. 708 1.66 2.9 L 2.37 2.37
Pot assi um 10/ 10 66.7 78.8 32.3 6.91 118 L 99.3 99.3
Sel eni um 1/ 10 10. 4 12. 2 0. 489 5.23 0. 489 D 6.21 0. 489
Sodi um 7/ 10 129 152 12.8 41.9 79 X 59.3 59.3
Vanadi um 10/ 10 0. 697 0. 823 4.3 27.2 59.3 L 67.1 59.3
Zinc 9/ 10 16 18.9 1.4 4.87 13. 4 L 10.2 10. 2

* Average result includes all results with nondetects set to one half the sanple quantification linmt except for radi onuclides which were
included at the full reported val ue.

Popul ation Distribution Codes:

Fewer than 5 or 50%detects. Treated as nornal

Log-nornal distribution

Normal distribution

Popul ation includes zero or negative results, treated as normal

Significantly different fromnornal and log-nornal. Use arithnetic mean and t-distribution for 95% UCL

XNZzZzroQ



Vanadi um

Vanadiumis a naturally occurring netal which is abundant in soils at SRS. Vanadi um was
detected in subsurface soils in both the unit and background sanples 10 out of 10 tines.
Concentrations of vanadiumranged from3.6 ng/kg to 84.6 nmg/kg in unit soils and 4.3 ng/kg to
59. 3 ng/ kg in background soils (Tables 10 and 11). The exposure point concentration for

vanadi umin subsurface soils for the unit and background is 84.6 ng/kg and 59. 3 ng/ kg
respectively. Vanadiumwas only considered a secondary COC because it slightly exceeds an HQ of
0.1 in unit soils. The HQ for ingestion of vanadiumin unit soils is 0.16, while the HQ for

i ngestion of vanadi umin background soils is 0.11. Based on the frequency of detection in both
the unit and background soils, and the sinmilar concentration ranges and hazard quotients, it is
highly unlikely that vanadiumis unit related and should be of concern at the FDHTF. Therefore
vanadi um was not retained as a final COCC

Benzo( a) pyr ene

Al t hough benzo(a)pyrene was retained as a secondary prelimnary COC for both surface (0-1') and
subsurface soils (0-4'), it was only detected once in surface soils. Because of the single

det ection of benzo(a)pyrene, heterogeneous distribution and limted data shoul d be consi dered
The FDHTF is a snmall area approximately 20 by 40 feet in size. According to site records,
contam nated soils were renoved fromthe facility in 1982 and 1984, thereby renoving the prinary
source of contamnation. A total of five borings were drilled within the boundaries of the unit
whi ch provided a sufficient nunber of sanples for the small area of concern to characterize the
unit and adequately define the risk to human health and the environnment. Benzo(a)pyrene was
detected in 1 out of 5 surface soil sanples, 1 out of 10 subsurface soil sanples, and 1 out of
25 al | -depth sanples. Because the exposure point concentration is the single observed val ue,
the risk of 3 x 10 -6 for the unlikely residential land use is based on the maxi num det ected
concentration value. It is highly unlikely that benzo(a)pyrene should be of concern for the
FDHTF because potential hot spots were addressed by representative sanpling and because of the
low (<5% frequency of detection. Therefore, benzo(a)pyrene was not retained as a final CCC

Q her Uncertainties

Food chain exposures and risk were projected in the BRA by neans of uptake (partitioning)

nodel s. Uncertainty is inherent in each step of the food chain uptake nodels. Such nodels are
based on studies of plant and ani mal uptake of constituents into the receptor of interest and
are thus reliant upon a set of conditions that were present in the study environnent.
Precipitation and other weather-related factors, the chemstry of the soil and water, and other
factors that existed in the uptake study may or nay not relate well to the conditions present at
the waste unit. The uncertainties resulting fromthe use of food chain uptake nodels are likely
to be considerable. Because of the assunptions and uncertainties associated with the food chain
pathway, the risk fromproduce is only considered when inclusion of the produce risk woul d

det erm ne whether the constituent is a final COC followi ng the uncertainty analysis. Because no
final COCs were retained for the FDHTF, RG3s for risk fromproduce were not considered

Ecol ogi cal Uncertainties

There are uncertainties in the parameters used to estimate exposure for the ecol ogical risk

eval uation, but reported values for receptors' ingestion rates, size and honme range, soil-to-

pl ant uptake factors, and soil-to-ani mal bi oaccunul ation factors are unlikely to be biased and
shoul d not severely or consistently over- or underesti nate exposure. Exposure nay be
overestimated for sone contam nants because the fraction avail able for absorption by animals may
be overestimated. Extrapolation fromstudies involving | aboratory doses to exposures at FDHTF
is a major source of uncertainty in the estinate of risk to ecological receptors because the



avail ability of the contam nant under test conditions nay be greater than it is to receptors
living in field conditions.

Concl usi ons

No hurman health prinmary or secondary prelimnary COCs were identified under current |and use
assunptions. Secondary prelimnary COCs were identified for the hypothetical industrial worker
and on-unit resident. Due to the elimnation of the prelimnary human health COCs (arsenic,
benzo(a) pyrene, beryllium iron, and vanadiun) through the uncertainty anal ysis process, no soi
RGCs were devel oped for the FDHTF. No ecol ogi cal RG> were devel oped because there are no fina
ecol ogi cal CCCs.

Si te- Speci fi ¢ Consi derations

Site-specific considerations, based on the conclusions of the BRA and RFI/Rl, which suggest no
potential for significant risk include

1) FDHTF originally contained soil that nay have been contam nated with flammabl e
liquids. Stained soils were renoved in an earlier renoval action

2) The level s of surface soil contam nation recogni zed during characterization are
generally very low. The contam nants present are generally w thin the background
level s of soil in the area

3) The groundwater nonitoring programindi cates that there has not been significant

inmpact fromthe waste materials in the pits.

4) The BRA did not determine any COCs after the uncertainty analysis and, therefore, no
RGCs were prepared.

Remedi al Action hjectives

Remedi al action objectives specify unit-specific contam nants, nedia of concern, potentia
exposure pathways, and renedi ation goals. Renediation goals are devel oped based upon ARARs or

ri sk-based concentrations. After the uncertainty analysis, the BRA determned that there are no
unit-specific contam nants. Therefore, there are no renedial action objectives. No Action will
be protective of human health and the environnent.

Vi, THE SELECTED REMEDY

According to the EPA gui dance docunent Qui dance on Preparing Superfund Decision Docunents (EPA
1989), if there is no current or potential threat to human health or the environment and no
action is warranted, the CERCLA 121 requirenents are not triggered.

This neans that there is no need to evaluate other alternatives or the no action alternative
agai nst the nine criteria specified under CERCLA

Under the No Action alternative, no treatnent will be perfornmed, no institutional controls or
engi neering controls will be inplenented, and no cost is associated with inplenmenting the
alternative. According to CERCLA regulations, Section 121, if no action is the preferred
alternative, then no applicable or relevant and appropriate requirenents are associated with the
alternative.

Based on the FDHTF RCRA RFI/RI/BRA Report, the FDHTF poses no significant risk to human health



and the environnent. Therefore, No Action has been selected as the renedial alternative which
satisfies the CERCLA criteria. The No Action alternative is the final action for the FDHTF
operable unit. This solution is neant to be pernmanent and effective in both the short and | ong
termand is applicable to all nedia evaluated (soil, groundwater, etc.). The No Action Decision
is the least cost option with no capital, operating, or nonitoring costs, and is protective of
human heal th and the environnent.

This proposal is consistent with EPA guidance and is an effective use of risk nanagenent -
principles. The Statenent of Basis/Proposed Plan provided for involverent with the comunity
t hrough a docunent review process and a public coment period.

The sel ected renmedy is protective of human health and the environnent and conplies w th Federal
and State requirenents that are legally applicable or relevant and appropriate to the renedial
action. There is no irreversible and irretrievable |oss of resources at the FDHTF.

VI 1. EXPLANATI ON OF SI GNI FI CANT CHANGES

The SB/ PP and draft permt nodification provided for involvenent with the comunity through a
docunent revi ew process and a public conmment period. There were no significant changes nade to
either the RCRA permt nodification or the Record of Decision based on comments received during
the public comment period. Comments that were received during the 45-day public coment period
are addressed in Appendix A of this ROD and are available with the final RCRA pernit.

I X RESPONSI VENESS SUMVARY

No comrents were received fromthe public during the public conmmrent period. Therefore, a
Responsi veness Summary is not included in Appendi x A
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